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SOLAR THERMIONIC GENERATOR DEVELOPMENT

Summary

This report covers progress for the tenth quarter, corresponding

to the period 1 March to 31 May 1968.

During this quarter, the fabrication and test of converter T-209
have been completed. This model was the second under this program
to incorporate a collector-radiator heat pipe structure. The heat pipe
design was changed substantially in order to remedy a choked heat
pipe vapor flow condition observed in the previous model T-208, and
subsequent tests showed that this objective was reached. Converter
T-209 equalled the highest output observed from any of the rhenium-
emitter and rhenium-collector converters fabricated under this program;
however, during tests at high heat inputs, the output was found to
deteriorate. This is the first instance of degradation experienced under
this program, and it appears that it was caused by a leak of sodium
vapor from the heat pipe into the converter envelope, which resulted
in an increase of the collector work function of 0.17 eV, The mechanism
responsible for the sodium leak is not known. The recommendation has
been made to JPL to fabricate T-210 based on a design identical to that
of T-209, so that subsequent tests may determine whether the design
of the heat-pipe to converter interface possesses an inherent weakness.
Also d_uring this quarter, the layout of the 16-converter generator was

completed, and the design is now ready for the preparation of detailed

drawings.
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Design of Converter T-209

The design approved by JPL for the fabrication of converter T-209
is shown in Figure 1. The differences between this design and that of the

previous model T-208, shown in Figure 2, are as follows:

a. Theheatpipe is longer by one inch, increasing the radiator

area by 36%, from 38.3 to 52.0 sq cm.

b. Theoutgassing groove on the collector face has been

eliminated, yielding a collector area of 2. 34 sq cm.

| c. Thecapillary support at the back of the collector had a
webbed design, shown in view A-A of Figure 1, instead:
of the perforated plate, shown in view A-A of Figure 2,
which allowed a much larger flow cross section for the
heat pipe vapor, and which was intended to avoid the
- large temperature drop at the liquid-vapor interface
found in converter T-208 discussed in the 9th Qﬁarterly

Report.

d. Thecapillary mesh screen is made of niobium instead
of stainless steel, and the mesh number is 100 instead
of 400 because of the ur;a.vailability of niobium wire
smaller than 0. 0035 in. in diameter. Both the T-208

and T-209 designs use 2 wraps of mesh material.

e. Therhenium collector face is attached to the niobium
substrate by pressure-bonding instead of vanadium

brazing.
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It had also been suggested to JPL to fabricate T-209 with an 0.200-in. -
thick emitter structure so as to explore the effect of emitter thickness
on emitter temperature measurement accuracy, but JPL expressed

a preference to retain the thin emitter configuration (0. 060 in, thick)
because it minimizes the temperature drop across the thickness of the

emitter piece.

Fabrication of Converter T-209

"The fabrication of the converter encountered no significant
difﬂcul’cies. As in T-208D, the cesium tube was made of 0, 025-in. -
wall niobium instead of 0.010-in. -wall tantalum. It was found that the
weld of the inner heat pipe tube to this tube requires careful céntrol;
otherwise, the cesium tube can melt. The use of a thin (0. 020-in-. dia)

thoriated tungsten electrode was found to be particularly helpful.

Initial fabrication efforts included exploring the problems of
electron beam welding a thick (0.200-in. ) emitter to the emitter support
assembly, and it was found difficult to produce a leak-tight weld because
of the dissimilarity in cross section of the parts joined. Attempts to

obtain a leak-tight weld were not pursued.

The standard emitter (0. 060 in. thick) used for the fabrication
of T-209 was electroetched with the same procedure used for T-208
(1 fninﬁte at 5 volts). It was then thermally stabilized for 2 hours at
1990°C observed (approximately 2020°C true temperature), The
emitter flatness was checked after thermal stabilization and the maxi-
mum deviation measured was 0. 0006 in. The corresponding value for
T-208D was 0. 0004 in., which was incorrectly reported in the Ninth
Quarterly as 0,004 in.
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The capillary structure insertion required an. 0. 006-in. reduction
in the diameter of the capillary support mandrel in order to accommodate

a double wrap of 100-mesh niobium capillary screen.

Since the measured interelectrode spacing of converter T-208D
was somewhat larger than normally expected (2.2 mils vs. a design
value of 1. 80 mils), it was deemed prudent to insure that the collector
would be in intimate contact with the emitter surface during the final
braze operation of converter T-209, and this was accomplished with

the use of a small molybdenum weight.

The heat pipe portion of the envelope was outgassed for 8 hours
at an average temperature of 500°C. The remainder of the sodium-fill

operation was performed in the same manner as used for T-208D.

Converter outgassing was performed with care so as not to
expose the converter envelope to elevated temperature conditions
before the internal gases were pumped out through the small inter-

electrode gap. Cesium distillation was carried out at 200°C for 4 hours.

The completed model is shown in Figure 3, and as indicated

there, its weight was 110 grams.

Test of Converter T-~209

Converter T-209 was tested with a special double-spiral electron-
bombardment filament shown in Figure 4. This filament shape was

selected to achieve a more uniform heating of the emitter piece.

The converter test consisted of 8 runs as follows: Runs 1 to 3
to map the output under dynamic conditions at 2000, 1900 and 1800°K;

Run 4 to measure cesium conduction for interelectrode spacing
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determination; Runs 5 to 7 to map the output under static conditions at
1700, 1600 and 1800°C, and Run 8 to ascertain the magnitude of a
suspected change in collector work function. The Appendix presents

the data and I-V traces collected during test.

In converter T-208 it had been found that With the use of the
heavier 0.025-in.-wall cesium tube, the cesium reservoir had a
tendency to overheat. In T-209, it was found that the lengthening
of the heat pipe had lowered the general level of temperatures in
the converter, to the extent that the reservoir overheating problem

was solved.

Figure 5 shows the optimized I-V characteristics; the solid
lines were obtained under dynamic testing, and the dashed lines were

obtained under static load.

Figure 6 is a plot of the cesium conduction data, which is com-

pared with that of T-206 and T-208.

Interpretation of Converter T-209 Test Results

As in the case of converter T-208, it is of interest to compare
the performance of T-209 with that of T-206, because both converters
have rhenium electrodes. In making the comparison, however, fhe
ratio of collector areas of these two converters, which are 2.34 sq cm
and 2. 52 sq cm, respectively, should be accounted for. Figure 7 gives
the optimized I-V traces for T-206, T-208 and T-209, where both
the T-208 and T-209 traces have been sealed up by the respective
coliector area ratios of 2. 52/2.16 and 2.52/2.34. On the basis of this
figure, converter T-206 would appear to have better performance than

T-209. Since such comparisons have often been found to be misleading
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because they include unreliable emitter temperature measurements, it is
well to compare performances on a thermal input basis, and this is done
in Figure 8. The comparison of T-208 with T-206 on this type of plot,
shown in the Ninth Quarterly Report, had proven that Converter T-208
had a definitely lower output than T-206. Figure 8 shows that this is

not the case for T-209, which has the same output as, or slightly higher
output than converter T-206. Thus, within the current capability to
measure converter performance, it appears that converter T-209 is

as good as converter T-206.

The cesium conduction data given in Figure 6 was analyzed
with the slope method previously outlined, and it was found that the
interelectrode spacing of converter T-209 was essentially the same

as that of T-208. The calculations are as follows:

208 209
p, torr 8 12 8 12
A, cm2 2.16 | 2.34
Te, °K 2000°K 2000°K
Te, °K 880 885 800 800
2 Q/3 p, T 0.90 0. 50 1.13 0.58
d, mils 2.06 2.33 1.90 2.32
Average d, mils 2.19 2.11

As is evident in the data (sheet 5), in Figure 5at 1800°C,
1. '0 volt, and in Figure 8 at 366 watts, the output of converter T-209
was found to degrade during the high heat-transfer tests at 1800°C.

13



g 2an3td

sijeM ‘Iemod justuplequiod

00¥% . 00¢

“ _ i
- ” T t TR +--|..._
H.. rr] 2 e A NaxEmmdANENESESNEAENANERARZL m T H £
z : dERdcEicmEsnnateiiatiateniatate sEEgsateisied it
tH 5 A gasea: asta
ko HE it i e L S
o as EERER ®| i Tt _I I\_ H e H R NS 1] | | ERREEE T
0l i S R mAEEmsEmsuEEmasssLEaE r ARy AkmeuREARMANE P !
E T - 1) H am N A MARRA NENRARBARE R WRRARER H ." “ = 3 )
_—-___ M gheces \-i_. tH g mm sEiciiistecases sSERsssERneca T 2 FFE
O iESessineds HH Saasns : o --”wH-“ P g5 iedfcdiciis -l-l\wmunwmnmm.HWWHWHHHHHMWW
Qle N P P e e P e P e f e HH
g\ % SEEEREaER: Ban H S iiuaiananszesusammNEEEA”_dAmsouEEd At A
g|° 0 RRasmmasEMEmEESKERzaEREES ! R yEEsuamEmENEmmzEEd Hre e £ anan: b Eeastassas
E i B l\ll\.l% I ABREERERE ! SRXNEERANINRRE ARSRER _HlHul ! Pt R ) | 1.
L4 R T R t HHHH EiSaeisEeasaasaianmeLin HEe T
F ! H | H EERES Saagt i HH
S g B
R e : HHH mm“_ HHHH A AHumH e i RuanE H
A rENszasmasasEEEazasEaE T Hr HH BAERESIREEREREESIRNE MM
T T > l||“ A T i rrrt 1 - I +| ! H T IH 1 T ”
ERRuEUENEE RS = P e r H a52 ARESENAEES
NNuEEY! e u rrerr et T ARNRY Y EEEEESENEE
ot Tl 1! e MENEammammEEl an 1 ||_ uu EaANAER R AR ! il
HHEH e EExaasEsinsantade .mm HHE ﬁr.nn
! 2 L e
HE R ERSNEmmssusasasaEaEEEZEEEN
! RAREEAzAnES HH R Readsssisziantes
m e ¥ sSERiSERsases e
! “Mﬁ“-n H mmHmm mm HHE £
0 At Eas AmanaE E E5
H E8 i T - assst
T 3

14



THERMO ELECTRON

ENGINEERING CORPORATION

This was the first instance of converter degradation experienced under
this program. To help diagnose the degradation, additional dynamic
I-V characteristics were obtained for comparison with those recorded
at the beginning of converter testing. Figure 9 shows the curves
obtained at a reservoir temperature of 623°K, with a power input of
308 watts, and after 3.5 and 30. 6 hours of testing, respectively. The
. curves show a shift along the voltage axis which is éharacteristic

of an increase in collector work function. The amount of the shift

is about 0.17 volt. There is no evidence to indicate that all degradation

due tb occur had in fact occurred at the end of 30. 6 hours.

Because the converter was still operative at the end of these
tests, it was delivered to JPL rather than dismantled for detailed
examination. It is judged extremely likely, however, that when such
an examination is conducted, it will reveal the presence of a sodium
vapor leak from the heat pipe section into the converter envelope.

Sodium has a thermionic work function of approximately 2.28 eV as

e

compared with a value of 1. 81 eV for cesium. Thus a shift of 0.17 eV
is quite reasonable even if differences in surface coverage are taken

into account.

Sixteen-Converter Generator Design

The layout of the generator design prepared during this quarter
is shown in Figure 10. Figure 10a is a view in the direction of the
solar rays entering the cavity, Figure 10b is a sectional view along
a -cuf:ting plane whi\ch contains the optical axis, Figure 10c is a rear

view, and Figure 10d gives the list of parts and materials.

"Handbook of Chémistry and Physics, 46th Edition, The Chemical
Rubber Company, 1965-1966.
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The generator assembly consists of eight two-converter modules,
having a front and a rear converter oriented at a common angle around
the optical axis. These two converters are assembled by riveting or
spot-welding them to a bent plate support, part No. 31, which electrically
shorts their collector structures; thus, the converters in each module
are wired in parallel. Each module is supported with electrically
insulated attachments, so that fhe modules can be wired in series or
in parallel at will. In the particular design presented, all modules

are connected in series.

One advantage of this generator design is that the gap between
the emitter pieces of the converters of a module can be closed since
contact will not cause electrical shorting of converter output. By not
insulating every converter, a substantial amount of insulating hardware
is avoided, and a simpler, more compact and stronger structure is
obtained. The nominal spacing between the surfaces of the cavity at

different electrical potentials is 0, 020 inch.

- The modules are supported by front and rear one-piece metal
rings, so that the complete assembly of modules and support rings
forms a rigid frame. The de‘sign also provides for the simple removal
of a converter module without the necessity of disassembling the entire
generator. The front ring supports an entrance cone for the cavity,
which helps to guide the solar energy into the éavity. Part No. 32 is
an extension of the entrance cone, and its function is to protect the
converters from concentrated sunlight in the event of accidental mis-
orientation. The rear ring supports a cavity back-piece, made of .
tungsten, and shaped to reflect the sunlight striking it towards the
’hea.ted faces of the converters. The rear ring is also attached to the

gen.érator support, which is a webbed conical structure, part No. 1.

21
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New Technology

No items of new technology have been included in this report.

22
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Sheet / of

Converter No. 7= 209 RunNo._/ ?I A Observer /Q@VOSW
VARIABLE [ 2 3 4 5 6 7 8 9 10
Date May (9¢% | 20 | 20 | 20 | 20 |20 20 |20 | 20 | 20 | 20
Time ' 11:33 |13:2€ | 13:43] [3:50 [ 13:57 | 1408 | 14207 | 14 2y| 14139 | 1443
Elapsed Time, Hours 0.812.6|129 |3.) {3.2 |33 |35 3¢ | 3% |35
T, °C Y | 7da8] 1497 | 1900 1724 | imea [ irag| et | 1927 {1619 | 1620
To Corrected, °C /349 | 1498 | 1723|1728 | 1725 | 1228 | 1728 [ 1728 | 1620 | 162
ATgell Jar, °C 9 1 7| 2y | o 7| oy 15| 14
Ty oc JTE8 | IS1T | 740 | 17wv 1742 [ 1745 | 1748 | 1747 | /639 | 164
AT o 13 i 3| s | s 8| 18 /8 1z 13
Te K 1828 11775 2000|2000 | 2000 | 2000 | 2000 | Zoco | 1900 |1G00
Vo . volts 03|51 — — — — — -— - -
I,,amps 123 |20 | J |v20 | 2v | 31 | 28 | 28| 1o | 12
Po ,watts —_— —_— I — — —_— — — — —_
I-V Troce No. — — / 2 3 4 Ly G 7 g
. mv |5 |17 | e | 8 |6 | 3. | iw3 | iS2 | io | 118
TR °c [2%3 {288 | 27) | 290 | 30€| 329 | 3% | 372 | 271 | 290
°K | 554|561 {544 563 | 579 | Col | 623 | 645 | 544 [ 5¢3
mv 1200 [20.§ |21.2 |28 |23.0 | 244 (2461247 | 20.1 | 208
Te °C | 43¢ | 497 | §13 | 20 | Ss¢ | €38 | §93 | £9Y | 437 |497
°K | 758 | 770 | 786 | 793 |328 | 8¢l | 9¢6 | 863|760 [770
mv
TC base inner oC
my
TC base outer o
my
TRodiafor oc
Veb»volts 985 |98C | 97€ | 918 |91 |9¢7 | 967 | G¢T | 983 | 28I
LepmA /6o | l6o |221,1|207.3|256.3 | 294.3|307.9 |3c8.8| 177 | 139
EFilament svo!'s 61 |6.oler |62l |¢3lealecal c.oleo
Iciiament? @MPS 261 2¢ |26 |26 |26 |27 |27 | 27 | 26 |26
Lot Heater'MPS — — _" - - - - - - -
Les. Heafer’amps 165 |1 |68 [ 1,65 |16t |201 [227|2.64|~ 65179
Vacuum, [0” ® mmHg 16 ) 10 lo leo lo l lo g q
Measured Efficiency, % 1$7.6 | 187.6 {256 |221.6 | 2489 |28€.( | 2977 |298.3 | [7%.0 |18k
NOTES. |, Ijrfranacfc{‘ Correctivng +l.oCak affl Temp lboo-< &5 [3oo"C
B fjar +19°C at lboo , +17 at IToo + []ak 18oo
Unil Feabed  wi dovble spiral filament
ATE‘ o+ 0,28 I,
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Sheet 2

of

5

Converter No. __1 = 209 RunNo._2 % 3 Observer %ﬂg""ow
VARIABLE | 2 3 4 5 6 7 8 | o9 10
Date Mo 1963 20 | 20 |20 |20 |20 |20 |20 | 20 | 20 | 20
Time JWiSS IS0 IS0 | 1535 [ 15041 | 1548 15:83| 16200 | 1610k
Elapsed Time, Hours 41 | 4”3 | 45|46 |48 |49 | 50|51 | 52| 83
T r°C jean | 1624 | 1624 | 1caa | isai {is2n [ /524 [I524 | 102§ [y52C
To Corrected, °C 1623 11625 {1628 | 1€rS | is2v | ige3 |52 | ises | us2e |62
ATgelt Jar, °C 191 19| I9 19 1 17 I7 17 7 | 17
Ty °C b llouy | 1caal Jeuy | 1539 [ 1Tuo [isan [iven | 1su3 |isu3
ATe ,°c ST | 7| 7| a2 s | | s | 16
Te oK 1900 | (Ao | [Geo | (Goo| 1800 | 180n| 8oo| [8oo| 1800|1800
Vo 1 volts -— — — — — —_ — — - —
I,,amps ﬁ 2‘-’8‘ 5% ﬁ ’% E. 2:; 'Ei’. ?T:i' ﬂ-
Po , watts — — — _— — —_ — — —_ —
1-V Trace No. 9 lo n 12 |13 4 15 A 17 18
mv | 126 | 184 | 143 | /62 | Lo | 118 | 12.6] 13.4| /%3 | /f.2
Tr °C | 306 329 |38 {372 | 271 | 290 | 30¢ |32 |3do |372
°k | 579|602 | 623 | 648 | 344|563 |579 | Co2| 623 | C4S
mv | 2200 [23.¢| 235 | 24.0| /8.9 | 1997 | 201 | 221|223 | 22T
Tc °C | 534 | 569 | §67 | §7G | 459 [ 479 | i3 | §37 | §39 | I43
°K |907 |€42 | 84%o | 852 | 731 | 7851 | 786 |dio [ 812 |8ié
my
T¢ base inner ”
my
TC base outer oc
mv
TRcdiotor oc
Vep »volts 977 973|973 |972 | 990 |99 | 981 | 979|979 |9
Lep mA 213.0| 2482 2S% 4 | 25G | (41 | 1600 | 130.4] 203.3] 2038 | 211
EFilament VoS 61 |ezlez |er|s9 |6 | ¢ [er gt | cu
IFilamentr9MPS 26 |26 |26 |2¢ |25 |28 |26 |26 |2¢ |26
ICoII.Heater’umps ‘ - —_ — _ — —_ — _— — —
I Res. Heater 13MPS 194 | 207|262 (3.0¢| /778 | 192 | 226} 259 | 2.90 | 3.21
Vacuum, 108 mmHg 9 q 9 9 g 8 3 3 3 3
Measured Efficiency, % 208 |gul S |29.C (2818 11397 |158.7 | 1784 |194.€ [199. 20677

NOTES.
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Converter No. T-209 RunNo.___ 4t Observer. /9 oo sen
VARIABLE | 2 3 4 5 6 7 8. .9 10
Date oy (968 | 20 | — - | = — — | = — — | 2o
Time 616y — | — — - — | = | = | — [l6:53
Elapsed Time, Hours 5.6 — — —_ —_— | — J— — — 6.2
To °C 729 — | — | — | — |— |— | — | — |19
To Corrected, °C 1920 — | — — —_ | — —_ —_ — 110
ATgerl yar, °C 71 — | — _ | —- = | = = |- 17
Th °C 1739 — |"— | — | — | — |— — | = 1737
AT, oc ol — | = N A — | o
e K Looo| — — —_ — — — | - — Lovo
Vo, volts 2237 | — _ — ] = — | - — —  |1.4%9
I,,amps © O © o o o © O O O
Pg , wotts —_ — —_ - __ —_ — - — —
I-V Trace No. - ! - — — ~ — —_— - -
: mv j0.0 | o | 12,0 {125 |18.0 | Mp0 | 14,5 | IS0 | 160 |1T70
Tr °C | 246 | 2% | 29C| 307 | 319 | 343 | 355 [3¢7 | 39/ |4
°K $1G | 544 | 568 | 580 | 592 | 616 | €28 | 640 | 664 | 687
mv 120.0|20.3 {20.7 | 209 |20.5 | 204 |21 | 219 | 209 |22.0
Te °C 149€ {492 | Jo1 | Sp¢ |So6 | $11 | 16| $29| 8§29 |30
°K 788 | 7¢s | 774 1776 |77 | 78% | 786 | 8oL | Bo2 | §of
mv
TC base inner oc
my
TC base outer oC
mv
TRodic'ror oc |
Vep»volts 979 {978 |978 |977 | 977 |97¢ |6 |96 | q98 | 97¢
TepsmA 20471208.6]121:6)2/8.0 ) 217, [ 2224|2248 2273|2313 [ 2342
EFilament+Volts .o | — — | - —_ — — — | — 61
TFilament? 2™PS 26 - | — — | — |— — — 6
IColl.Heufer’amps “ - - - - - - - - —
- IRes. Heater 19MPS 0 J.36 1178 |2.03 222|271 | 2973 |3.59 |4.00
Vacuum, 10" mmHg 3 — | - — —_ — — —_— - g
Measured Efficiency, % 12004 | 20ko0| 2019 |210.2 [212.1 |207.1 | 2184|2218 [22¢.C 2283

NOTES:
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Converter No. T-209 ‘ Run No. 56 Observer. ﬂg‘”""v
VARIABLE T - 3 4 5 6 7 | 8 9 10
Date ey 1968 | 20 20 | 20 20 |20 |23 |23 |23 23 |23
Time _ ' FTeu | 170G | 1137 | ITe6d |1S) j1Tus | 12isT]1306 | 13008 | 13026
Elapsed Time, Hours ¢4\ ¢.¥] 68 ,v 6.9 | 7.0 [lo.5 | 1077 | 10.8 itto { /1.2
To »°C 168 | jo82 | 1e8e | 1e82 | /682 [ 15%0 | /580 | 1580 1580 | 1582
To Corrected, °C 1683 | 1693 | 1083|1683 | /683 | ISBI | 1581 | (581 | 153 | 158/
ATBell dar, °C AR A YR R 91 19| 19| (9] 19
Ty °cC 1700 | Moo | 1700 | 1Moo | 1Teo | 1600 I16oo | 16os | 1600 | [6oo
ATg , °c e | 3| 0y | 8| ez | | 2| j2| 13| /8
Tg %K 1961 |19¢0 | 1956|1955 {1951 | 18¢t|1861 | 1861 | )8¢éo | /§sS
Vo, volts lib4oo | l200 |leoo |.8o0 | 600 | Lleo| f200 |t.000 |. 800 |-CLoo
I,.amps 74 | 1.9 | 16.§]327 |49.0] 3.2} 6¢.9| 9.8 |12.01 |34.0
Py ,watts 104 | 1%.3 | 165 ]126.2129% | 4.5 | 23| 9.9 | 9.7 |20.4
I-V Trace No. — — - - - — - — - —
’ mv o4 g [ss | e gy | a2y | s | ng
Tr °C | 304 | 321 | 331 | 348 |34( [ 278|297 | 31T | 324 |34y
°K | 577 | 594 | o4 | 62] | 618 | 35) | 570 385|597 | 614
mv 200|219 220 [ 249 | 26.0 | 190 204 | 207 | 21.L | 240
Tc °c | Su |26 |S48 | £GT7 | c28 | 464 | 487 | Sor | §13 | 575
°K | 734 | %02 (821 | 868 | Jo1 | 737 | 760 | 774 | 786 | 852
mv
TC base inner oG
my
TC base outer oC
mv
TRudictor oC
Ve volts 976 | 974|973 | 967 | 964 | 984 | 981 [280 | 979 |97/
Ip:mA 2187 | 234.1|250.6 [303.513329| 161.2| 1789 |190.4 | 199.6| 261.]
Efilament »Vo!ts 61 |en |ev ez [ea |89 | 6ol 6o]éo |62
IFilamentramPS 26 |26 |26 |27 | 29 |25 |ens|26 |26 |268
Leoll. Heater*@™PS — ‘ — — — | - - | -
IRes. Heater 13MPS 198 | 2a9 | 2.3¢ | 2.42 | 172 | 1.64 | [ 89 |2.49 | 2.28 |2.17
Vacuum, 107 mmHg 8 8 ) 3 ) 515 5 |5 5
Measured Efficiency,% 213.4| 228.0 | 2438 | 293.C| 3209 | /58.6 |176.5 | 186.¢] 1954 [253.€

NOTES .
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(2) LEFT

OF P4 No 4 @’700'6 0, 8v_
:wa CONNECTIONS - Vot.‘rﬁc;c; 7Aprs WERE Fouwd FIRmLY ArFacte D - PomFPED
SYSTCM BAck Dowwnw T Runv AT THE' CondiTions of DATA P7, OF Pa No4,
To Runv OVERWNIGHT,

(3) PREPARRED FoR ComvERTER rmAarsive-,REPEAT OF I-v No. 5
(4) gvd oOF TEST

Converter No. T-209 RunNo._Z é C Observer. W&OW
VARIABLE l 2 3 4 5 6 - 7 8 9 10
Date /Mo 1968 ] 23 | 23 | 23 | 23 | 23 23 |24 | 24 | 24
Time i 13:43 | 13:55| /404 ] a3y | MUk 16i01 | 8:56|9:36 | T4y
Elapsed Time, Hours s \ng | ngl12.3jngs 13.1 129.9 | %0.6 | 307
T °C 1782|1782 | 1782 | 1782 | 1782 1682 | 1668 | 1706 | 1727
To Corrected, °C 1783|1783 [ 1783 {1783 | 17383 1683 17669 | 1707 | 1724
ATBen Jar, °C 17 17 17 17 17 17 7 7 1
Ty »°C 1300 | 1300 | 1800 1800 | 1 Boo 1700 ~— - |~
ATe  ec 14 15 /3 20| 4 81 — - -~
T %K 2089|2058 | 2038|2083 | 2049 195¢ ) — | — | —
Vo, volts %00 |1.200 | l.oo0| , Foo |. 600 450 600 — _
Io.amps 4.3 | 21,0 | 31,3 | 404 557 327 | 327| 27 | 27
Po , watts 20.01 250 31,3 |32.3 |33.% 2128119.¢ | — | —
1-V Trace No. — — — —_ — - _— 19 o
v mv | /ho | lho | /43 | /48| I3 142 | /42|43 | 14.3
Tr °C | 3%3 [343 | 3Sb | 362 | 374 343 | 348 | 350 | 3%
°K | C16 | €16 |23 | 635|647 U |62l | 623 |63
mv 1239 [24.5 256269 |28.3 250|250 24.9|252
Tc °C | 576 | 590 | 616 | 647 | LBo Gol | ol | Goo |Go7
Kk | 849|863 | 889 | 920 [9€3 975 | 875 | 873 |880
T o mv () @ | (3 (4
C base inner o
mv
TC base outer P
mv
TRcdiotor oc
V,p 1 volts 967 | 96¢ | 9¢3 |961 |95¢ 970 |970 {970 | 969
Iy mA 300.11320.8] 352.5] 3812|4257 303.0{303.9 |307.9.| 321.9"
Erilamentsvolts 2 |62 [¢3 [¢.4 | ¢4 ¢.3| ¢ |62 |6
IFilament? 9MPS 26 265 |26.5)29 | 29 27 | 2¢ |26 |2¢
Lcoll. Heater’@MmPS — - =1~ — = = 17
| IRes.Heater12MPS 2.2t 2.2 | 2,04 212 {2.0%8 2.4k1 227234236
Vocu;i'i'ﬁzilo's mmHg 5 5 A [ é 7] 4 | 4 | 4
Measured Efficiency, % 290.3 |309.9|339.4-{| 36631 407.0 2934 (|294%| 2987|3119
NOTES. 1) OUTPUT Seemed 7o DEGRADE SLISHTAY  could wor REFRoDUCE DATA 7
[ DECIDED To SHOT7-OFF AwWD ExAswe VOLTAGE
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